Lipoproteins and liposomes as in vivo cholesterol vehicles in the rat: preferential use of cholesterol carried by small unilamellar liposomes for the formation of muricholic acids.
Hepatic cholesterol metabolism was studied in rats with a permanent biliary drainage. Three cholesterol vehicles were used to discriminate between metabolic pathways of cholesterol in the liver. [3H]Cholesterol was administered intravenously associated with rat serum lipoproteins, multilamellar (MLV) or small unilamellar (SUV) liposomes. The liposomes were made from cholesterol, sphingomyelin and phosphatidylserine in a 5:4:1 molar ratio. Initial blood elimination differed markedly for the three vehicles: 15 min after injection the 3H radioactivity content of blood for MLV, SUV and lipoprotein was 3, 50 and 54% of the injected dose, respectively. After about 30 min, MLV-cholesterol label started to reappear in the blood, probably after processing of the vehicle by the Kupffer cells. For all vehicles about 80% of the cholesterol label had been excreted in bile after 120 h, predominantly as bile acids. Initial biliary excretion was highest for lipoproteins (5.7% at 1 h), followed by MLV and SUV (1.3 and 1.2%, respectively). No differences in the radioactivity of excreted bile acids were detectable between the three vehicles at 12 h after injection. However, at 1 h the radioactivity in the muricholic acid fraction was markedly increased, as compared to the other bile acids after injection of SUV-cholesterol, but not after injection of MLV- or lipoprotein-cholesterol. Also, the glycine/taurine conjugation ratio of bile acids was increased for SUV-cholesterol at 1 h as compared to that for the other two vehicles. Since SUV appear to donate their cholesterol to a pool which preferentially supplies cholesterol for muricholic acid synthesis, we conclude that more than one cholesterol pool exists in the hepatocytes from which cholesterol can be recruited for bile acid synthesis. Zonal heterogeneity might be responsible for the observed differences.